Wetland ecosystems in the world have been affected by changing land uses brought about by rapid urbanization. The thrust of this study therefore is to examine the trend of land use dynamics and their implications on wetland management. Using land use maps for two periods -1984 and 2014, aided by the administration of 75 semi-structured questionnaires, we exploited the rate of change of land uses and their effects on wetland management as well as the urban development policy implications for Bamenda. A positive relationship (0.5) was observed for land use change and wetland degradation. Furthermore, the results from land use analysis showed that between 1984 and 2014, significant changes were observed for residential land use which increased in surface area from 42% as of 1984 to 53% in 2014. In addition, agricultural land use increased from 11% to 34%. Conversely, the surface area covered by wetlands reduced from 27% in 1984 to 6% in 2014. The conclusion drawn is that in the face of further wetland degradation, the current trend of land use dynamics can be checked by the application of zoning laws to control the changes witnessed in the land uses (residential and agricultural land uses). In addition, the Bamenda City Council should promote public awareness through sensitization on wetland resources and should actively encourage the participation of the public, local government authorities and institutions in sustainably managing wetlands.
Introduction
Very few environments exist on earth today which has not witnessed significant alterations or transformations by humanity for one reason or the other (Balgah, 2007) . Land use, the way human employ the land and its resources (Balgah, 2007) continue to witness significant transformations. This occurs especially within urban centres and introduces a challenge to reconcile the often-competing demands of land to accommodate urban functions and environmental protection (UN-Habitat, 2009 ).
Urbanisation and land use changes in developing countries presents formidable challenges. Of particular concern are the risks of immediate and surrounding environment, its effects on natural resources, health conditions, social cohesion and on individual rights. Each year, cities attract new migrants who, together with the increasing native population, expand the number of squatter settlement and shanty towns, exaggerating the problem of urban congestion and sprawl and hampering local authorities' attempts to improve on basic infrastructures and deliver essential services (Cohen, 2006) .
Wetland surface areas are estimated at 12.8 million km 2 with a global annual economic value worth US$ 70 billion (WWF 2004) . This value is declining with the ever increasing human pressure on the world's wetlands and justifies the fact that since the 1900s, more than 50% of world wetlands have been lost to other uses like agriculture and/or infrastructural development. It is important to mention that one of the key drivers of wetland degradation is urbanisation which is characterised by infrastructural development.
to their conversion to intensive agricultural, industrial and residential lands (Grillas et al., 2004) . It has been reported that a large percentage of wetlands have been lost in the last century apparently due to drainage and land clearance as a consequence of land use change -agriculture, urban and industrial development activities (Williams et al 2009) .
Cameroon, like many other countries in the Inter-tropical zone, is home to a number of significant wetlands such as the Waza logone floodplain, the Limbe and Wouri estuaries, Bakassi and Rio del Rey Creeks, the Ndop plain, Bamendjim dam, Mape dam, Menchum river basin, Mboh and Santchou Floodplains and crater lakes like the lake Oku, Awing, Wum and Barombi; and in the south, they exist around the forested swamps. Bamenda is home to major wetlands such as in Ngomgham, Mulang and Menda-Nkwen. As the town continues to witness rapid multiplication of land uses due to her primacy status, wetland encroachment and degradation has been aggravated. Emerging as a city in the colonial days of the British, French and Germans from around the 19 th Century, Bamenda, due to land use dynamics, has transcended from being a traditional monoculture village to becoming a complex heterogeneous city offering many services to its inhabitants as well as to its hinterlands (Nyambod, 2010) . The multiplication of urban functions occurs at the expense of wetland conservation -it precipitates the colonisation of wetlands by agricultural, residential and commercial land uses, among others.
Problem Statement
Wetlands occupy a central position as far as the earth's natural resource base is concern -they offer numerous ecosystem services as spelt out by the 1971 Ramsar Convention (Ramsar Information Sheet 2009 . Land use change, a result of urban development, affects the management of wetlands. The causal mechanisms associated with land-use change remain relatively poorly understood, in part because of the complexity of urban systems. Consequently, urban planners and policy makers are often faced with the difficult task of making land-use decisions without sufficient analyses or vision (Sun et al. 2009 ). This is the case with the town of Bamenda which is witnessing rapid urbanisation characterised by the multiplication of her major land uses -agricultural, settlement and administrative land uses. Bamenda is home to major wetlands such as in Ngomgham, Mulang and Menda-Nkwen. As the town continues to witness rapid multiplication of land uses due to her primacy status, wetland encroachment and degradation has been aggravated. In other words, this rapid pace of urbanisation in Bamenda ultimately affects its wetland ecosystem as urban development is encroaching onto the wetlands to secure space for multiple urban functions. Anthropogenic activities such as settlement, conversion of wetlands into farm land, waste dump sites reduces the ability of wetlands to build resistance and resilience leading to eventual collapse.
Previous studies on land use dynamics have focused on its connection with population growth and their effect on the environment (Kimengsi, 2011; Lambi & Balgah, 2010; Balgah et al., 2008; Balgah, 2007; Balgah 2005) , and land use conflicts (Kimengsi, 2009; Kimengsi, 2008) . In addition, the hydro-geomorphological implications of urbanization have also been researched upon including the causes and effects of land use changes (Kometa, and Ndi, 2012) . However, their implications for wetland management have received little attention. This is particularly necessary at a time when the Bamenda City Council has embarked on moves towards conserving, restoring and revitalising wetland environments in Bamenda against the backdrop of increasing land use dynamics precipitated by human activities -agriculture, settlement, commerce and waste disposal. The purpose of this study is to examine the trend of land use dynamics exploring two periods -1984 and 2014, and their implications for wetland management. The study equally seeks to assess the rate of change of land uses and their effects on wetland management on the one hand, and the policy implications for urban development on the other hand.
Literature Review
Land use changes involve the transformation of diverse land use activities due to population increase and economic development constitute one of the main stressors of wetland ecosystems (Zorrilla-Miras et al., 2014; Tijani et al., 2011; Ripken, 2009 ). Added to these forces is the political interference which manifest in cases where governments contradict environmental regulations to encroach and or/watch without interference such encroachments onto wetlands. These eventually lead to the degradation and collapse of wetland ecosystems as its resilience is decreased (Ajibola, et al., 2010) . Land use dynamics introduces direct and indirect impacts on wetland quality. Direct impact occurs when a wetland is degraded, filled, drained or otherwise altered by activities occurring within the wetland boundary. Examples of direct impact include drainage of wetlands for agricultural use by constructing drainage ditches or installing underground drainage tiles and filling wetlands to provide useable land on which to build. Indirect impacts are caused by increase storm water and pollution generated by land development within the wetland contributing drainage area (Tiffany et al., 2006) . for the study, These sites were chosen because they were judged to have extensive wetlands whose management is affected by changing land uses. The target population of these areas is estimated at about 2000 inhabitants. From this target population, a 5% sample was drawn involving 100 inhabitants. There was bias in the distribution of the questionnaires as Mulang and Ngomgham which were characterised by intense land use activities on wetlands received 30 questionnaires each while Menda, Ntenesoh and Mbelem received 15, 15 and 10 questionnaires respectively. Random sampling was employed in the distribution of the questionnaires. The targeted respondents consisted of land use actors (agriculturalists, real estate operators, council officers and government representatives). In addition, interviews with municipal and planning authorities, farmers as well as quarter heads were conducted. Data on population evolution for Bamenda between 1976 and 2014 were obtained from the Bamenda City Council including estimates from the quarter heads of the five targeted neighbourhoods.
To determine changes in land uses and wetland degradation, Remotely sensed data (optical multispectral images) was used in the classification of the study area is from Landsat (MSS, TM and ETM+) sensors (Table 2 ). The data for multispectral images ranged from visible (VIS; 0.45 -0.9 μm), near-infrared (NIR; 0.76 -0.98 μm), mid-infrared/short wave infrared (MIR/SWIR; 1.55 -2.35 μm) to thermal infrared (TIR; 10.4 -12.5). These images were obtained from the Global Land Cover Facility (GLCF, 2005) . These images were processed using Geographic Information System (GIS) and Remote Sensing (RS) softwares. In analysing the optical multispectral images presented in Table 2 , different stages were involved based on the feature of interest. These images were acquired already geo-referenced in the WGS84 ellipsoid in UTM32N with the exception of Landsat ETM+ 2002. This image was geo-referenced in ENVI using the Landsat ETM+ 2000 image as reference following the option of image-to-image registration since they came from the same sensor. After geo-referencing, since these images came in separate bands for a single year, these bands were stacked together to give them the same spatial sizes that facilitated false colour composite combinations and other analysis. Two types of false colour composites were made using a combination of bands (321 and 742) to be able to clearly discriminate between settlement and the other observed features on these images. For the Landsat TM and ETM+ spectral bands, bands 1-3 provide increased penetration of water bodies and correspond to the (Figure 3a) land use of the which was formerly the largest wetland complex in China, located in the Northeastern part of Heilongjiang Province, China. Between 1950 and 2000, significant changes were observed for this wetland environment which was largely attributed to human activities. This led to a rapid decline in waterfowl and plant species with the loss and fragmentation of natural wetlands and wetland ecosystem degradation; greater variation in wetland water levels as the result of land-use changes over the years; and a decrease in floodplain area that caused increased flooding peak flows and runoff. In addition, Nyamasyol and Kihima (2014) observed that in Kenya, land use changes over the past three decades characterized by a noticeable increase in the size of farmland, settlement, and other lands and a decline in forestland, grassland, wetland, and woodland have affected the Kimana Wetland ecosystems. Murungweni (2013) using GIS equally observed a decline in the quality of urban wetlands in the Monavale Wetland in Harare.
Conclusion and Recommendations
Wetlands in Bamenda provide varied functions and services to the inhabitants ranging from flood control, provision of wetland products, wetland agriculture, habitat for wetland species, natural filter and reserve lands for vegetation. Due to rapid urbanisation these wetlands have been affected through reclamation, deforestation and exposure of wetlands, use of wetlands as dump sites and over exploitation of wetlands.
Between 1984 and 2014, significant changes were observed on land uses in Bamenda wherein residential land use increased from 42% in 1984 to 53%, and from 11% to 34% for agricultural land use. The surface area covered by wetlands reduced from 27% in 1984 to 6% in 2014. Population increase, coupled with an increase in land speculation result to an increase in land value around the city. This has pushed many people to acquire cheap and marginal lands -wetlands.
Based on the above observations, the following recommendations are suggested:
The Bamenda City Council should map out risk zones as well as structure the urban space into various functions with wetlands serving as protected area and green spaces. Penalties should be levied on people who go against this zonation by encroaching into wetlands. Efforts by the city council to discourage encroachment needs to be complemented by other stakeholders involved in environmental management. In addition, there is a need to integrate wetland management in the urban planning strategy of Bamenda. Urban planning in Bamenda should consider wetland environments as natural conservation sites, landscape planning and water resource management.
Given the current trend of land use change and its effects on wetlands, urban development policy should consider the proper zonation to ensure that the multiplication of land uses is contained. The current trend of land use dynamics can be checked by the application of zoning laws which control the changes witnessed in the main land uses (residential and agricultural land uses).
The wetland environments should be carved out and effectively declared as non-encroachment areas. The ecosystem services of these wetlands should be promoted. In addition, the Bamenda City Council should promote public awareness and understanding of wetland resources and actively encourage participation of the public, local government authorities and institutions in sustainable wetland management. This can be achieved by disseminating awareness on the importance of wetlands through leaflets, posters, radio, television and other media as well as periodically monitoring public responds or view on the need to conserve wetlands.
The city council should attempt to value the wetlands by indicating the cost of wetland degradation and the benefits of wetland conservation.
The city council should train extension staff of relevant ministries at District level to equip them with knowledge and skills to facilitate their supervisory role. They should also establish a mechanism and develop capacity for carrying out Environment Impact Assessment on proposed wetland development projects.
Since wetlands are a multi-sectoral resource, there is need to create and establish an appropriate institutional arrangement for their management. Although there are sectoral laws that refer to some aspects of wetlands such as water, or land or prevention of pollution, there is no comprehensive law for management of wetlands as an ecological entity. This can be realised by enacting a national law for regulating the management of wetland resources and encourage local authorities to make bye-laws for the proper management of wetlands.
The Bamenda City Council should establish fully "Protected Wetland Areas" of important biological diversity. No modification, drainage or other impacts will be entertained for the so-protected wetlands. The restoration program should involve all aspects of the ecosystems, including habitat restoration, elimination of undesirable species, and restoration of native species from the ecosystem perspective with holistic approach designed at watershed level.
